DNA sensor based on an Escherichia coli lac Z gene probe immobilization at self-assembled monolayers-modified gold electrodes.
A novel approach to construct an electrochemical DNA sensor based on immobilization of a 25 base single-stranded probe, specific to E. coli lac Z gene, onto a gold disk electrode is described. The capture probe is covalently attached using a self-assembled monolayer of 3,3'-dithiodipropionic acid di(N-succinimidyl ester) (DTSP) and mercaptohexanol (MCH) as spacer. Hybridization of the immobilized probe with the target DNA at the electrode surface was monitored by square wave voltammetry (SWV), using methylene blue (MB) as electrochemical indicator. Variables involved in the sensor performance, such as the DTSP concentration in the modification solution, the self-assembled monolayers (SAM) formation time, the DNA probe drying time atop the electrode surface and the amount of probe immobilized, were optimized. A good stability of the single- and double-stranded oligonucleotides immobilized on the DTSP-modified electrode was demonstrated, and a target DNA detection limit of 45nM was achieved without signal amplification. Hybridization specificity was checked with non-complementary and mismatch oligonucleotides. A single-base mismatch oligonucleotide gave a hybridization response only 7+/-3%, higher than the signal obtained for the capture probe before hybridization. The possibility of reusing the electrochemical genosensor was also tested.